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FIG. 1B
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FIG. 2B
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Fig. 3A

A user remotely requests a programming evenl, e.g., to add a program,
via service provider 104
302

1

Service provider 104 updates database tables, on storage 106, that are associated
with the user’s DVR to include the program
304

1

Service provider 104 sends an instant message to DVR 102
via XMPP server 202,
the instant message informing DVR 102 to perform a synchronization process
to synchronize data in storage 164A/164B with data in storage 106
306

|

DVR 102 apens a new SSI. connection with service pravider 104 specifically for
the synchronization process and to close the newly opened SSL connection when
the synchronization of the relevant data in storage 106 with data in storage
164A/164B is done
308
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Fig. 3B

A user remotely requests a programming event, e.g., to add a program,
via service provider 104
302

h 4

Service provider 104 updates database tables, on storage 106, that are associated
with the user’s DVR to include the program
304

1

Service provider 104 sends an instant message to DVR 102
via XMPP server 202,
the instant message informing DVR 102 to perform a synchronization process
to synchronize data in storage 164A/164B with data in storage 106
306

|

DVR 102 uses the already established connection with XMPP server 202 to
synchronize data in storage 164A/164B with data in storage 106
310
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Fig. 3C

A user enters a command on a direct device running a DVR UI
10 request a programming event, ¢.2., to add a Season Pass
320

1

The command causes a corresponding instant message to be created for delivery to
the user’s DVR, where the instant message contains data that causes the DVR to
perform the programming event
322

l

The direct device sends the instant message to the user’s DVR via an instant
message server
324
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1
REAL-TIME DVR PROGRAMMING

FIELD OF TECHNOLOGY

The present invention relates to digital video recorders
(“DVRs”). The invention relates more specifically to a real-
time DVR usage and reporting system.

BACKGROUND

The approaches described in this section are approaches
that could be pursued, but not necessarily approaches that
have been previously conceived or pursued. Therefore, unless
otherwise indicated, it should not be assumed that any of the
approaches described in this section qualify as prior art
merely by virtue of their inclusion in this section.

The introduction of the Digital Video Recorder (DVR) to
the consumer world has revolutionized the way viewers
watch and record television programs. DVRs eliminate the
complications of VCRs and the need for video tapes. DVRs
record television programs on a hard drive that is capable of
storing a large number of television programs. Because DVRs
are usually box-like in shape, and are often found sitting on
top of the television sets to which they are connected, DVRs
typically are included in the broad category of devices now
called “set-top boxes.” Much like VCRs, DVRs receive one or
more television signals as input from cables or satellite
dishes, (or, in some cases, unlike VCRs, from broadband
network connections) and also output television signals to a
television set or other display.

At least one such DVR automatically records several tele-
vision programs in advance of the time that a user will watch
those television programs. After one or more television pro-
grams have been recorded and stored on a hard drive, the DVR
presents, to the user, through the television set, a user inter-
face that identifies the television programs which currently
are available for viewing. This user interface comprises a
menu that allows the user to select, using a remote control
device for the DVR, one of the currently recorded television
programs. In DVRs produced by TiVo Inc., this menu is often
called the “now playing” menu.

After auser selects a recorded television program, the DVR
plays the selected television program to the user by reading
the appropriate digital recording from the hard drive and
sending a corresponding signal to the television set. While the
television program is being played to the user, the DVR also
receives signals from the user’s remote control. Through the
remote control, a user may instruct the DVR to perform
various operations relative to the television program. For
example, the user may instruct the DVR to play the television
program backward for a desired period of time (“rewind”).
The user may play the television program forward with
greater than usual speed (“fast forward”). The user may play
the television program forward with slower than usual speed.
The user may cause the currently displayed video frame of the
television program to be displayed indefinitely (“pause”), or
stop the playing of the television program entirely. In this
manner, the user may temporally traverse the television pro-
gram however the user likes.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is illustrated by way of example, and
not by way of limitation, in the figures of the accompanying
drawings and in which like reference numerals refer to similar
elements and in which:
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FIG. 1A is a block diagram illustrating a network with
content and service providers for a DVR, according to a
possible embodiment;

FIG. 1B is a block diagram illustrating a general overview
of the components of a Digital Video Recorder (DVR),
according to a possible embodiment;

FIG. 2A is a block diagram illustrating service provider
comprising an XMPP server internally, according to a pos-
sible embodiment;

FIG. 2B is a block diagram illustrating XMPP server resid-
ing externally to service provider, according to a possible
embodiment;

FIG. 3A is a flow diagram showing an example DVR/
service provider synchronization process flow, according to a
possible embodiment;

FIG. 3B is a flow diagram showing an example DVR/
service provider synchronization process flow, according to a
possible embodiment;

FIG. 3C is a flow diagram showing an example of direct
communication from a device to a DVR, according to a pos-
sible embodiment; and

FIG. 4 is ablock diagram that illustrates a computer system
upon which a possible embodiment may be implemented.

DETAILED DESCRIPTION OF EXAMPLE
EMBODIMENTS

A method and apparatus for real-time DVR programming
is described. In the following description, for the purposes of
explanation, numerous details are set forth in order to provide
a thorough understanding of the present invention. It will be
apparent, however, that the present invention may be prac-
ticed without such details. In other instances, well-known
structures and devices are shown in block diagram form in
order to avoid unnecessarily obscuring the present invention.

Structural Overview

FIG. 1A illustrates a network with content and service
providers for a DVR, according to a possible embodiment.
The system comprises DVR 102 which is in communication
with network 105 through any communication interface, such
as an Ethernet interface or wireless communications port. The
functionality of a DVR is typified in U.S. Pat. No. 6,233,389
which is owned by the Applicants and is hereby incorporated
by reference. The system also includes service provider
server (“service provider”) 104, storage 106 for service pro-
vider 104, content provider 108, personal computer 110 and
portable device 112.

Personal computer 110 may be a personal computing
device, such as a desktop computer or laptop computer, and is
also in communication with network 105 through any com-
munications interface, including wireless. Portable device
112 may be any handheld computing device, cellular phone,
portable media player, or any other portable device capable of
displaying or playing multimedia content and is also in com-
munication with network 105 through any communications
interface, including wireless. DVR 102, personal computer
110, and portable device 112 each communicate as client with
service provider server 104 through network 105. In a pos-
sible embodiment, DVR 102, personal computer 110, and
portable device 112 each communicate with content provider
110 through network 105. Storage 106 may be internal to
service provider 104 (not shown) or external to service pro-
vider 104 as shown.

Network 105 may be implemented by any medium or
mechanism that provides for the exchange of data between
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devices in the communication system. Examples of network
105 include, without limitation, a network such as a Local
Area Network (LAN), Wide Area Network (WAN), the Inter-
net, one or more terrestrial, satellite, or wireless links, etc.
Alternatively or additionally, any number of devices con-
nected to network 105 may also be directly connected to each
other through a communications link.

In a possible embodiment, content provider 108 provides
broadcast program content to DVR 102 via cable, satellite,
terrestrial communication, or other transmission method.
Broadcast program content may include any multimedia con-
tent such as: audio, image, or video content. In a possible
embodiment, content provider 108 provides multimedia con-
tent, such as any downloadable content, through network 105
to DVR 102, personal computer 110, or portable device 112.

In a possible embodiment, DVR 102 communicates with
service provider 104 and storage 106, which provide program
guide data, graphical resources (such as fonts, pictures, etc.),
service information, software, advertisements, event identi-
fication data, and other forms of data that enable DVR 102 to
operate independently of service provider 104 to satisfy user
interests.

In a possible embodiment, content provider 108 may pro-
vide, to service provider 104, content data and/or any meta-
data, including promotional data, icons, web data, and other
information. Service provider 104 may then interpret the
metadata and provide the content data and/or metadata to
DVR 102, personal computer 110, or portable device 112.

Referring to FIG. 1B, in a possible embodiment, DVR 102
generally comprises one or more components, signified by
signal converter 154, that may be used to digitize an analog
television signal and convert it into a digital data stream or
accept a digital data stream. An example of the internal struc-
ture and operation of a DVR is further described in U.S. Pat.
No. 6,233,389.

DVR 102 receives broadcast signals from an antenna, from
a cable TV system, satellite receiver, etc., via input 152A.
Input 152A may comprise one or more tuning modules that
allow one or more signals to be received and recorded simul-
taneously. For example, a TV input stream received by input
152A may take the form of a National Television Standards
Committee (NTSC) compliant signal or a Phase Alternating
Line (PAL) compliant broadcast signal. For another example,
a TV input stream received by input 152A may take a digital
form such as a Digital Satellite System (DSS) compliant
signal, a Digital Broadcast Services (DBS) compliant signal,
or an Advanced Television Standards Committee (ATSC)
compliant signal. DBS, DSS, and ATSC are based on stan-
dards called Moving Pictures Experts Group 2 (MPEG-2) and
MPEG-2 Transport. MPEG-2 Transport is a standard for for-
matting the digital data stream from the TV source transmitter
so that a TV receiver can disassemble the input stream to find
programs in the multiplexed signal.

An MPEG-2 transport multiplex supports multiple pro-
grams in the same broadcast channel with multiple video and
audio feeds and private data. Input 152A tunes to a particular
program in a channel, extracts a specified MPEG stream from
the channel, and feeds the MPEG stream to the rest of the
system. Analog TV signals are encoded into a similar MPEG
format using separate video and audio encoders, such that the
remainder of the system is unaware of how the signal was
obtained. Information may be modulated into the vertical
blanking interval (VBI) of the analog TV signal in a number
of'standard ways; for example, the North American Broadcast
Teletext Standard (NABTS) may be used to modulate infor-
mation onto certain lines of an NTSC signal, which the FCC
mandates the use of a certain other line for closed caption
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4

(CC) and extended data services (EDS). Such signals are
decoded by input 152 A and passed to the other modules as if
the signals had been delivered via an MPEG-2 private data
channel.

Recording module 160 records the incoming data stream
by storing the digital data stream on at least one storage
facility, signified by storage 164A/164B that is designed to
retain segments of the digital data stream. Storage 164A/
164B may be one or more non-volatile storage devices (e.g.,
hard disk, solid state drive, USB external hard drive, USB
external memory stick, USB external solid state drive, net-
work accessible storage device, etc.) that are internal 164A
and/or external 164B. A signal converter 154 retrieves seg-
ments of the data stream, converts the data stream into an
analog signal, and then modulates the signal onto a RF carrier,
via output 152B, through which the signal is delivered to a
standard TV set. Output 152B may alternatively deliver a
digital signal to a TV set or video monitor with signal con-
verter 154, converting the data stream into an appropriate
digital signal. For example, DVR 102 may utilize a High-
Definition Multimedia Interface (HDMI) for sending digital
signals to a TV via a HDMI cable.

DVR 102 also includes a communication interface 162,
through which the DVR 102 communicates with network 105
via Ethernet, wireless network, modem, or other communi-
cations standard. Further, DVR 102 may be integrated into a
TV system such that the components described above are
housed in a TV set capable of performing the functions of
each component of DVR 102.

In another embodiment, DVR 102 generally comprises one
or more components necessary to receive, record, store, trans-
fer and playback digital data signals from one or more
sources, such as a PC, a DVR, a service provider, or content
server. DVR 102 can transfer digital data signals to another
DVR, PC, or any other suitably configured device, such as a
handheld device or cell phone, etc. DVR 102 may encode or
decode digital signals via encoder 156 A and decoder 156B
into one or more formats for playback, storage or transfer.
According to a possible embodiment, encoder 156A pro-
duces MPEG streams. According to another embodiment,
encoder 156A produces streams that are encoded using a
different codec. Decoder 156B decodes the streams encoded
by encoder 156 A or streams that are stored in the format in
which the streams were received using an appropriate
decoder. DVR 102 can also encrypt or decrypt digital data
signals using encryptor/decryptor 158 for storage, transfer or
playback of the digital data signals.

In a possible embodiment, DVR 102 communicates with
service provider 104, which provides program guide data,
graphical resources such as brand icons and pictures, service
information, software programs, advertisements, and other
forms of data that enable DVR 102 to operate independently
of'the service provider 104 to perform autonomous recording
functions. Communication between DVR 102 and service
provider 104 may use a secure distribution architecture to
transfer data between the DVR 102 and the service provider
104 such that both the service data and the user’s privacy are
protected.

DVR Synchronization with Service Provider by
Polling

A possible embodiment of DVR synchronization with ser-
vice provider 104 by polling may be described with respect to
FIG. 1A and FIG. 1B. Storage 164A/164B of DVR 102 com-
prises program guide data, season pass data, wishlist data,
now playing data, to do data (e.g., what programs are sched-
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uled), suggestions data, etc. A season pass is a type of record-
ing that keeps track of episodes of a television series. For
example, the service provided by TiVo (TiVo Inc., Alviso,
Calif.) records episodes of the television series every week,
even when the day or time of a showing of an episode
changes. Via a season pass, a user may indicate how many
episodes to store and whether or not to store reruns. A wishlist
is a list of one or more content items that a user desires to
record or schedule to record to the user’s DVR when the
content item becomes available. The wishlist is specified
using any type of information such as an actor’s name, direc-
tor’s name, movie title, etc. The DVR 102 records a show or
movie that meets the wishlist specification whenever a show
or movie is broadcast or is available for download via a
network, such as the Internet, intranet, etc. Storage 106 of
service provider 104 also comprises a copy of such data for
DVR 102. For example, storage 106 comprises one or more
databases, which comprise tables that are associated with
DVR 102. As well, storage 106 comprises copies of all other
DVR clients (e.g., as data stored in tables associated with each
of the other DVR clients), which service provider 104 sup-
ports and with which service provider 104 communicates (not
shown.) DVR 102 periodically establishes a Secure Sockets
Layer (SSL) connection to and contacts (“polls”) service
provider 104 to initiate synchronization between data stored
in storage 164A/164B of DVR 102 and data stored in storage
106 of service provider 104. Synchronization between data
stored in storage 164A/164B of DVR 102 and data stored in
storage 106 of service provider 104 as used herein means
causing at least a portion of data stored in storage 164A/164B
and at least a portion of data stored in storage 106 to represent
the same content. For example, in a possible embodiment,
DVR 102 contacts service provider 104 via network 105 to
synchronize every fifteen minutes. In a possible embodiment,
synchronization is achieved by DVR 102 contacting service
provider 104 and sending a subset of local data in storage
164A/164B, e.g., data that reflects updates to the local data
stored in storage 164A/164B, to service provider 104 that
stores the data on storage 106. In another example, a viewer,
from the viewer’s PC 110, adds a new season pass for a series,
such as The War, to the viewer’s collection of season passes.
In this example, the viewer, from the viewer’s PC 110, adds
the new season pass for the series by causing PC 110 to send
data related to adding the season pass to service provider 104,
which then stores the data in the appropriate table(s) associ-
ated with the viewer’s DVR 102 in the database on storage
106. When DVR 102 initiates synchronizing data with service
provider 104, data reflecting the newly added season pass
contained in storage 106 is sent to DVR 102. It should be
appreciated that DVR/service provider synchronization is not
limited by which element (e.g., DVR 102 or service provider
104) initiates synchronization and sends updated data to the
receiving element. For example, DVR 102 may initiate syn-
chronization or service provider 104 may initiate synchroni-
zation.

An example DVR/service provider synchronization pro-
cess is as follows. A user is logged onto the Internet (e.g.,
network 105) using personal computer 110. For example, the
user is navigating the TiVo Central™ Online web page via his
browser and, from the TiVo Central™ Online remote sched-
uling facility, schedules a program to record on the user’s
DVR 102. The message to record the program gets sent from
the web page interface on personal computer 110 to service
provider 104. The program information is added to the data-
base tables associated with the user’s DVR 102 by service
provider 104, e.g., on storage 106 comprising data that rep-
resents the schedule of programs for user’s DVR 102. The
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next time that DVR 102 and service provider 104 synchronize
data, data reflecting the schedule with the added program is
sent by service provider 104 from storage 106 to DVR storage
164A/164B. DVR 102 is thus configured to record the added
program according to the user’s request.

Instant Message Protocol

In a possible embodiment, DVR 102, personal computer
110, portable device 112, or any other appropriately config-
ured device, may communicate with service provider 104 on
network 105 using a secure client-server instant message
protocol to transfer data between DVR 102, personal com-
puter 110, portable device 112, or any other appropriately
configured device and service provider 104 such that both the
service data and the user’s privacy are protected. In a possible
embodiment, data may be transferred using secure client-
server instant message communications protocol over net-
work 105 via wired, wireless, or any other communication
interface. In a possible embodiment, DVR 102 receives and
sends instant messages through communication interface
162. As an example, on a cell phone, a user might select a
program to be recorded and the request to record the program
is sent as an instant message to service provider 104. Instant
message communication between DVR 102, personal com-
puter 110, or portable device 112 and service provider 104
may be described with reference to FIG. 2A and FIG. 2B.
FIG. 2A is a block diagram of service provider 104 compris-
ing an Extensible Messaging and Presence Protocol (XMPP)
server 202 internally. In a possible embodiment, XMPP
server 202 is communicatively connected to network 105 and
external to service provider 104, as shown in FIG. 2B. It
should be appreciated that in a possible embodiment, any
system configured for instant message communications pro-
tocol may be contemplated and that any embodiment
described herein using XMPP is meant by way of example
and is not meant to be limiting. For example AOL Instant
Messenger (AIM®), Microsoft’s Windows Live, ICQ®, or
Short Messaging Services (SMS) are each a system that may
be used for instant message communications protocol in
accordance with one or more embodiments. In a possible
embodiment, commands from any of DVR 102, personal
computer 110, or portable device 112 are sent via network
105 to service provider 104 as instant messages. After receipt
of'such instant messages, service provider 104 updates appro-
priate database tables in storage 106 that are associated with
the user associated with the command. As an example, in a
possible embodiment, after receipt of one or more instant
messages containing information relating to a particular
update to a user’s DVR, service provider 104 updates appro-
priate database objects in central site database 100, as
described in the commonly owned U.S. Pat. No. 6,728,713,
titled, “Distributed Database Management System,” dated
Apr. 27, 2004, which is incorporated herein in its entirety as
if fully set forth herein. It should be appreciated that such
configurations are by way of example only and are not meant
to be limiting.

In a possible embodiment, XMPP is an open source pro-
tocol for real-time extensible instant messaging (IM) over a
network as well as presence information, such as used for
buddy lists. XMPP is based on open standards, similar to
email. Similar to a user in an open email environment, a user
in an open XMPP environment with a domain name and a
suitable Internet connection may run an XMPP server and
communicate directly with users on other XMPP servers. An
example client XMPP application is Google Talk. Google
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Talk is a Windows application for Voice over IP and instant
messaging, offered by Google, Mountain View, Calif.

An example XMPP message delivery process from UserA
to UserB is as follows. UserA sends a message intended for
UserB to UserA’s XMPP server. If UserB is blocked on
UserA’s server, then the message is dropped. Otherwise,
UserA’s XMPP server opens a connection to UserB’s XMPP
server. A possible embodiment of the opened connection may
include obtaining authorization and obtaining an encrypted
connection. After the connection is established, UserB’s
XMPP server checks if UserA is blocked on UserB’s XMPP
server. If UserA is blocked on UserB’s XMPP server, the
message is dropped. Ina possible embodiment, if UserB is not
presently connected to UserB’s XMPP server, the message is
stored for later delivery. It should be appreciated that other
options apply, such as dropping the message. In a possible
embodiment, if UserB is presently connected to UserB’s
XMPP server, the message is delivered to UserB. It should be
appreciated that in a possible embodiment, UserA’s server
and UserB’s server are the same server. For instance, UserA
sends instant messages to UserB and receives instant mes-
sages from UserB by sending messages to and receiving
messages from an XMPP server and UserB sends instant
messages to UserA and receives messages from UserA by
sending messages to and receiving messages from the XMPP
server.

Further details on example structure and functionality of
XMPP may be found in The Internet Society’s “Request For
Comment” (RFC) documents RFC3920, “Extensible Mes-
saging and Presence Protocol: Core” and RFC3921, “Exten-
sible Messaging and Presence Protocol: Instant Messaging
and Presence.”

Instant Message Synchronization

In a possible embodiment, DVR 102 is an instant messag-
ing client and hosts an instant message client application.
DVR 102 attempts to maintain an instant messaging connec-
tion with instant message XMPP server 202 at all times.
Service provider 104 is also an instant messaging client and
hosts an instant message client application. As well, service
provider 104 attempts to maintain an instant messaging con-
nection with instant message XMPP server 202 at all times. In
a possible embodiment, DVR 202, XMPP server 202, and
service provider 104 communicate according to open stan-
dard XMPP protocol, e.g., as described above. In a possible
embodiment, service provider 104 comprises related soft-
ware that enables service provider 104 to communicate with
storage 106. It should be appreciated that in certain contexts
herein, references to service provider 104 are used in the
collective sense and are meant to include reference to the
related software that manages storage 106.

A possible embodiment of instant message synchroniza-
tion may be described with reference to FIG. 3A. FIG. 3A is
a flow diagram showing an example DVR/service provider
synchronization process flow. This example synchronization
process flow begins with a user remotely requesting a pro-
gramming event, e.g., to add a program, via service provider
104 (Step 302.) For example, PC 110 may request to add a
program to the user’s schedule of recordings for DVR 102.
For example, through PC 110 the user may remotely add a
program to record using TiVo Central™ Online through ser-
vice provider 104. Service provider 104 updates database
tables on storage 106 that are associated with the user’s DVR
to include the program (Step 304.) As well, service provider
104 sends an instant message to DVR 102 via XMPP server
202 (Step 306.) It should be appreciated that, in a possible
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embodiment, DVR 102 attempts to maintain the connection
to XMPP server 202 at all times, reconnecting automatically
whenever the connection drops. Similarly, it should be appre-
ciated that, in a possible embodiment, service provider 104
attempts to maintain the connection to XMPP server 202 at all
times, reconnecting automatically whenever the connection
drops. In either case, when the connection to XMPP server
202 is not up for any reason, the instant message is discarded.
In the example, the instant message informs DVR 102 that a
change has been made to the database tables that are associ-
ated with the user’s DVR in storage 106 and requests that
DVR 102 synchronize data in storage 164A/164B with datain
storage 106. In a possible embodiment, the notification
causes DVR 102 to open a new SSL connection with service
provider 104 specifically for the synchronization process and
to close the newly opened SSL connection when the synchro-
nization of the relevant data in storage 106 with data in stor-
age 164A/164B is done (Step 308.) It should be appreciated
that certain details in the example are by way of illustration
only and are not meant to be limiting. As an example, while a
remote user requests a change, the request for change may be
sent from any configurable device, such as portable device
112.

Another embodiment of DVR/service provider synchroni-
zation may be described with reference to FIG. 3B. FIG. 3B
is a flow diagram showing an example DVR/service provider
synchronization process flow that is similar to FIG. 3A, how-
ever with a different last step. As in FIG. 3A, the example
synchronization process flow of FIG. 3B begins with a user
remotely requesting a programming event, e.g., to add a pro-
gram, via service provider 104 (Step 302.) For example, PC
110 requests the service to add a program to the user’s sched-
ule of recordings for DVR 102. For example, through PC 110
the user may remotely add a program using TiVo Central™
Online through service provider 104. Service provider 104
updates database tables on storage 106 that are associated
with the user’s DVR to include the program (Step 304.) As
well, service provider 104 sends an instant message to DVR
102 via XMPP server 202 (Step 306.) It should be appreciated
that, in a possible embodiment, DVR 102 attempts to main-
tain the connection to XMPP server 202 at all times, recon-
necting automatically whenever the connection drops. Simi-
larly, it should be appreciated that, in a possible embodiment,
service provider 104 attempts to maintain the connection to
XMPP server 202 at all times, reconnecting automatically
whenever the connection drops. In either case, when the con-
nection to XMPP server 202 is not up for any reason, the
instant message is discarded. In the example, the instant mes-
sage informs DVR 102 that a change has been made to the
database tables that are associated with the user’s DVR in
storage 106 and requests that DVR 102 synchronize data in
storage 164A/164B with data in storage 106. Responsive to
the message, DVR 102 uses the already established connec-
tion with XMPP server 202 to pass and/or receive the syn-
chronization data to synchronize data in storage 164A/164B
with data in storage 106 (Step 310.) It should be appreciated
that certain details in the example are by way of illustration
only and are not meant to be limiting. For instance, while, in
the example, a remote user requests a change from PC 110, in
another possible embodiment, the request for change may be
sent from any configurable device, such as portable device
112. It should be appreciated that this approach allows for fast
updates of DVR 102. A user may be able to request to record
a multimedia content a minute or two before the multimedia
content begins and DVR 102 may be updated and record the
multimedia content without missing any of the content mate-
rial.
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It should be appreciated that client-server instant message
protocol in a DVR environment is not limited to synchroniz-
ing schedule-related and recording-related data. Indeed, any
type of data stored in storage 106 of service provider 104 may
be synchronized with data stored in DVR storage 164A/
164B, such as software, electronic program guide data, adver-
tisements, multimedia content, etc. As well, any type of data
stored in DVR storage 164A/164B may be synchronized with
data stored in storage 106 of service provider 104.

As well, through an instant message connection, data
reflecting any type of activity from any client may be sent to
the service provider storage on a real-time basis. The type of
and use of such gathered data is limitless. For example, the
data may be aggregated and analyzed for marketing or
towards providing better customer service. As another
example, data gathered for a particular user may be used to
initiate a customized or targeted process for that particular
user, and so forth.

Real-Time Direct Communication Between Device
and DVR

In a possible embodiment, a device, such as, for example,
portabledevice 112, is in direct communication, via an instant
message server, with a DVR, such as DVR 102. In a possible
embodiment, the device (“direct device™) is configured with
customized user interface DVR software (“DVR UT”) that
allows the user to program the user’s DVR from the direct
device as though the user is operating the user’s DVR at
home, the office, or any place where the DVR is located.
Further, the direct device hosts an instant message client
application such that the direct device is an instant messaging
client. This approach allows for fast updates to the user’s
DVR from a direct device, such as a cell phone.

A possible embodiment can be described with reference to
FIG. 3C, a flow diagram showing an example of direct com-
munication from a device to a DVR. In an example imple-
mentation, a user desires to request a programming event,
such as to add a season pass for a particular television pro-
gram, from the user’s cell phone. In a possible embodiment,
the user opens his cell phone and from the cell phone launches
his copy of the DVR UI. While the DVR Ul is running, the
user navigates to the appropriate screen and enters a com-
mand to add the season pass (Step 320.) After receiving the
command, the DVR Ul causes a corresponding instant mes-
sage to be created that is to be delivered to the user’s DVR
(Step 322.) In a possible embodiment, the DVR UI generates
the instant message and provides it to the instant message
client application or, in another possible embodiment, the
instant message client application generates the instant mes-
sage. The instant message contains data that causes the user’s
DVR to add the season pass, for example, as though the user
was at home and operating his DVR. It should be appreciated
that the particular configurations described above are by way
of example only and are not meant to be limiting.

In a possible embodiment, after the instant message is
generated, the direct device uses an already established con-
nection with an instant message server and sends the instant
message to the instant message server to be delivered to the
user’s DVR (Step 324.) In another possible embodiment, the
direct device opens a new connection to the instant message
server and sends the instant message to the instant message
server to be delivered to the user’s DVR (Step 324.) In a
possible embodiment, after the instant message is sent to the
instant message server, the direct device closes the connec-
tion to the instant message server.
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In a possible embodiment, the user’s DVR maintains a
connection to the instant message server at all times and
receives the instant message originally sent by the direct
device via the already established connection to the instant
message server.

In a possible embodiment, the direct device or the instant
message server retries sending the instant message to the
user’s DVR until the delivery is successful. In a possible
embodiment, the direct device or the instant message server is
notified when the instant message has been successfully
delivered to the user’s DVR. For example, the direct device or
the instant message server may receive an instant message
from the user’s DVR indicating that the delivery of the instant
message was successful. In another possible embodiment, the
direct device or the instant message server stores acopy of the
instant message or stores related data that may be used for
generating a new instant message for delivery to the user’s
DVR. Then, when delivery of the instant message fails, the
direct device or the instant message server may send another
instant message by using the stored copy or the newly gener-
ated instant message. For example, when after a specified
length of time the direct device or the instant message server
does not receive notification that the delivery of the instant
message was successful, the copy of the instant message or
the newly generated instant message is subsequently sent for
delivery to the user’s DVR. In another possible embodiment,
the direct device or the instant message server tries to resend
the instant message or the newly generated instant message
ona periodic basis until a notification of successful delivery is
received or until a specified retry limit is reached. For
example, the direct device or the instant message server may
resend the instant message every second. As another example,
the direct device or the instant message server may try to
resend the instant message 20 times, after which the process
that retries sending the instant message terminates. In another
possible embodiment, when the retry limit is reached, the
direct device receives a notification message indicating that
the attempt to deliver the instant message failed. In a possible
embodiment, when the retry limit is reached, the DVR Ul
displays on the display of the direct device, a message indi-
cating that the delivery failed or that the user’s request for the
programming event failed. For example, the user’s DVR Ul
may display a message indicating that the attempt to add the
season pass failed. In another possible embodiment, when the
instant message cannot be delivered to the user’s DVR (e.g.,
the user’s DVR connection to the instant message server has
been dropped), the instant message is discarded.

In a possible embodiment, after receiving the instant mes-
sage containing programming event data, such as adding the
season pass, the user’s DVR performs the appropriate opera-
tion, such as adding the season pass, as if the user had entered
the command at the user’s DVR. Data reflecting the program-
ming event is stored in storage 164A/164B. Then, storage 106
of'service provider 104 is updated with the information stored
in 164A/164B, including, for example, the added season pass
from the example, via any of the synchronization processes
described above.

Scalability and Robustness

In a possible embodiment, the DVR attempts to maintain
an SSL connection with an XMPP server at all times, recon-
necting whenever the connection is dropped. Because the
DVR maintains the SSL connection with the XMPP server,
the DVR has the capability to use instant messaging at all
times, except during those short intervals when the connec-
tion is temporarily dropped. For example, the DVR may
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employ an already established connection with the XMPP
server to perform the synchronization with the service pro-
vider. Thus, the DVR using the established connection to
perform synchronization provides scalability.

In another embodiment, one or more XMPP servers are
configured not to store messages that are sent to any of the one
or more XMPP servers. For example, an XMPP server
receives an XMPP message and passes the XMPP message on
to a recipient, such as the DVR, without using additional
XMPP server resources for storing the message. Because the
one or more XMPP servers may not need to use additional
resources to store XMPP messages, more XMPP server
resources may be used at a given time for processing more
messages, thus providing greater scalability.

In a possible embodiment, DVR/service provider synchro-
nization via instant messaging is robust because the DVR and
service provider automatically reconnect after any connec-
tion failures during the synchronization process.

In another embodiment, DVR/service provider synchroni-
zation is rendered robust by a configuration that uses a com-
bination of DVR/service provider synchronization by polling
and DVR/service provider synchronization by instant mes-
saging. For example, an administrator may set DVR/service
provider synchronization by polling to operate every twenty-
four hours, while DVR/service provider synchronization by
instant messaging is operable as well. The combination of
synchronization by polling and synchronization by instant
messaging renders a robust synchronization feature. For
example, suppose that an XMPP server crashes at the time
that the XMPP server is attempting to send a message to a
DVR, e.g., arequest to synchronize, and that the crash causes
the sending of the message to fail. In a possible embodiment,
the DVR may be updated from the synchronization by the
polling process, possibly at a later time. Thus, synchroniza-
tion is successful and robust even in a case, which may be
rare, when an XMPP message is lost.

Hardware Overview

FIG. 4is ablock diagram that illustrates a computer system
400 upon which a possible embodiment of the invention may
be implemented. Computer system 400 includes a bus 402 or
other communication mechanism for communicating infor-
mation, and a processor 404 coupled with bus 402 for pro-
cessing information. Computer system 400 also includes a
main memory 406, such as a random access memory
(“RAM”) or other dynamic storage device, coupled to bus
402 for storing information and instructions to be executed by
processor 404. Main memory 406 also may be used for stor-
ing temporary variables or other intermediate information
during execution of instructions to be executed by processor
404. Computer system 400 further includes a read only
memory (“ROM”) 408 or other static storage device coupled
to bus 402 for storing static information and instructions for
processor 404. A storage device 410, such as a magnetic disk
or optical disk, is provided and coupled to bus 402 for storing
information and instructions.

Computer system 400 may be coupled via bus 402 to a
display 412, such as a cathode ray tube (“CRT”), for display-
ing information to a computer user. An input device 414,
including alphanumeric and other keys, is coupled to bus 402
for communicating information and command selections to
processor 404. Another type of user input device is cursor
control 416, such as a mouse, trackball, stylus, or cursor
direction keys for communicating direction information and
command selections to processor 404 and for controlling
cursor movement on display 412. This input device typically
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has two degrees of freedom in two axes, a first axis (e.g., X)
and a second axis (e.g., y), that allows the device to specify
positions in a plane.

The invention is related to the use of computer system 400
for selecting a frame of a multi-frame video program for
display in accordance with a selected trick play mode of a
DVR. According to a possible embodiment of the invention,
selecting a frame of a multi-frame video program for display
in accordance with a selected trick play mode of a DVR is
provided by computer system 400 in response to processor
404 executing one or more sequences of one or more instruc-
tions contained in main memory 406. Such instructions may
be read into main memory 406 from another computer-read-
able medium, such as storage device 410. Execution of the
sequences of instructions contained in main memory 406
causes processor 404 to perform the process steps described
herein. In alternative embodiments, hard-wired circuitry may
be used in place of or in combination with software instruc-
tions to implement the invention. Thus, embodiments of the
invention are not limited to any specific combination of hard-
ware circuitry and software.

The term “computer-readable medium” as used herein
refers to any medium that participates in providing instruc-
tions to processor 404 for execution. Such a medium may take
many forms, including but not limited to, non-volatile media,
volatile media, and transmission media. Non-volatile media
includes, for example, optical or magnetic disks, such as
storage device 410. Volatile media includes dynamic
memory, such as main memory 406. Transmission media
includes coaxial cables, copper wire and fiber optics, includ-
ing the wires that comprise bus 402. Transmission media can
also take the form of acoustic or light waves, such as those
generated during radio wave and infrared data communica-
tions.

Common forms of computer-readable media include, for
example, a floppy disk, a flexible disk, hard disk, magnetic
tape, or any other magnetic medium, a CD-ROM, any other
optical medium, punchcards, papertape, any other physical
medium with patterns of holes, a RAM, a PROM, and
EPROM, a FLASH-EPROM, or any other memory chip or
cartridge.

Various forms of computer readable media may be
involved in carrying one or more sequences of one or more
instructions to processor 404 for execution. For example, the
instructions may initially be carried on a magnetic disk of a
remote computer. The remote computer can load the instruc-
tions into its dynamic memory and send the instructions over
a telephone line using a modem. A modem local to computer
system 400 can receive the data on the telephone line and use
an infrared transmitter to convert the data to an infrared sig-
nal. An infrared detector can receive the data carried in the
infrared signal and appropriate circuitry can place the data on
bus 402. Bus 402 carries the data to main memory 406, from
which processor 404 retrieves and executes the instructions.
The instructions received by main memory 406 may option-
ally be stored on storage device 410 either before or after
execution by processor 404.

Computer system 400 also includes a communication
interface 418 coupled to bus 402. Communication interface
418 provides a two-way data communication coupling to a
network link 420 that is connected to a local network 422. For
example, communication interface 418 may be an integrated
services digital network (“ISDN”) card or a modem to pro-
vide a data communication connection to a corresponding
type of telephone line. As another example, communication
interface 418 may be a local area network (“LAN”) card to
provide a data communication connection to a compatible
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LAN. Wireless links may also be implemented. In any such
implementation, communication interface 418 sends and
receives electrical, electromagnetic or optical signals that
carry digital data streams representing various types of infor-
mation.

Network link 420 typically provides data communication
through one or more networks to other data devices. For
example, network link 420 may provide a connection through
local network 422 to a host computer 424 or to data equip-
ment operated by an Internet Service Provider (“ISP”) 426.
ISP 426 in turn provides data communication services
through the world wide packet data communication network
now commonly referred to as the “Internet” 428. Local net-
work 422 and Internet 428 both use electrical, electromag-
netic or optical signals that carry digital data streams. The
signals through the various networks and the signals on net-
work link 420 and through communication interface 418,
which carry the digital data to and from computer system 400,
are exemplary forms of carrier waves transporting the infor-
mation.

Computer system 400 can send messages and receive data,
including program code, through the network(s), network
link 420 and communication interface 418. In the Internet
example, a server 430 might transmit a requested code for an
application program through Internet 428, ISP 426, local
network 422 and communication interface 418.

The received code may be executed by processor 404 as it
is received, and/or stored in storage device 410, or other
non-volatile storage for later execution. In this manner, com-
puter system 400 may obtain application code in the form of
a carrier wave.

In the foregoing specification, the invention has been
described with reference to specific embodiments thereof. It
will, however, be evident that various modifications and
changes may be made thereto without departing from the
broader spirit and scope of the invention. The specification
and drawings are, accordingly, to be regarded in an illustrative
rather than a restrictive sense.

What is claimed is:
1. A method, comprising:
receiving, at a server having a first storage device, a first
instant message from a user via a remote device in real-
time, the first instant message containing a request for a
programming event for a media recording device having
a second storage device;
in response to receiving the first instant message, perform-
ing at the server:
updating on the first storage device, data designated to
be received by the media recording device in a next
synchronization between the server and the media
recording device with the request for the program-
ming event; and
delaying, until the next synchronization between the
server and the media recording device, sending the
updated data on the first storage device designated to
be received by the media recording device to the
media recording device;
sending an instant message, by the server to the media
recording device, to inform the media recording device
to perform a synchronization with the updated data on
the first storage device;
receiving at the server, from the media recording device, an
initiation of the next synchronization between the server
and the media recording device, the initiation of the next
synchronization being later than the first instant mes-
sage; and
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in response to receiving the initiation of the next synchro-
nization between the server and the media recording
device from the media recording device, sending by the
server the data designated to be received by the media
recording device on the first storage device to the media
recording device.
2. The method as recited in claim 1, wherein the remote
device is any of: a personal computer, a portable device, or a
second server.
3. The method as recited in claim 1, wherein the program-
ming event is to add, delete, or modify any of:
a media content;
a program to record,;
a season pass;
a wishlist; or
a recorded program.
4. The method as recited in claim 1, wherein the media
recording device is notified with a second instant message
that comprises instructions that cause the media recording
device to open a secure connection with the server, to use the
secure connection for synchronizing data, and to close the
secure connection when synchronizing data has completed.
5. The method as recited in claim 1, wherein the server, the
remote device, and the media recording device each maintain
a connection to an instant message server.
6. The method as recited in claim 1, wherein the media
recording device is notified with a second instant message
that comprises instructions that cause the media recording
device to use a connection to an instant message server for
synchronizing data.
7. The method as recited in claim 5, wherein any of the
server, the remote device, or the media recording device auto-
matically reconnects to the instant message server whenever
the connection to the instant message server is dropped.
8. The method as recited in claim 1, wherein the first instant
message is received via an instant message server and
wherein the media recording device is notified with a second
instant message sent via the instant message server.
9. The method as recited in claim 5, wherein the media
recording device synchronizes data using a combination of
synchronizing via polling and synchronizing via instant mes-
sages.
10. An apparatus, comprising:
a receiver for receiving, at a server having a first storage
device, a first instant message from a user via a remote
device in real-time, the first instant message containing
arequest for a programming event for a media recording
device having a second storage device;
an updating processor for, in response to receiving the first
instant message, performing at the server:
updating on the first storage device, data designated to
be received by the media recording device in a next
synchronization between the server and the media
recording device with the request for the program-
ming event; and

delaying, until the next synchronization between the
server and the media recording device, sending the
updated data on the first storage device designated to
be received by the media recording device to the
media recording device;

a message sender that sends an instant message, by the
server to the media recording device, to inform the
media recording device to perform a synchronization
with the updated data on the first storage device;

wherein the receiver is further configured to receive at the
server, from the media recording device, an initiation of
the next synchronization between the server and the



US 9,113,195 Bl

15

media recording device, the initiation of the next syn-
chronization being later than the first instant message;
and

a sending processor for sending, by the server, the data

designated to be received by the media recording device
on the first storage device to the media recording device,
in response to receiving the initiation of the next syn-
chronization between the server and the media recording
device from the media recording device.

11. The apparatus as recited in claim 10, wherein the
remote device is any of: a personal computer, a portable
device, or a second server.

12. The apparatus as recited in claim 10, wherein the pro-
gramming event is to add, delete, or modify any of:

a media content;

a program to record,

a season pass;

a wishlist; or

a recorded program.

13. The apparatus as recited in claim 10, wherein the media
recording device is notified with a second instant message
that comprises instructions that cause the media recording
device to open a secure connection with the server, to use the
secure connection for synchronizing data, and to close the
secure connection when synchronizing data has completed.

14. The apparatus as recited in claim 10, wherein the server,
the remote device, and the media recording device are each
configured to maintain a connection to an instant message
server.

15. The apparatus as recited in claim 10, wherein the media
recording device is notified with a second instant message
that comprises instructions that cause the media recording
device to use a connection to an instant message server for
synchronizing data.

16. The apparatus as recited in claim 14, wherein any of the
server, the remote device, or the media recording device auto-
matically reconnects to the instant message server whenever
the connection to the instant message server is dropped.

17. The apparatus as recited in claim 10, wherein the first
instant message is received via an instant message server and
wherein the media recording device is notified with a second
instant message sent via the instant message server.

18. The apparatus as recited in claim 14, wherein the media
recording device is configured to synchronize data using a
combination of synchronizing via polling and synchronizing
via instant messages.

19. A non-transitory computer-readable storage medium
storing one or more sequences of instructions, which when
executed by one or more processors, causes the one or more
processors to carry out the steps of:

receiving, at a server having a first storage device, a first

instant message from a user via a remote device in real-

time, the first instant message containing a request for a

programming event for a media recording device having

a second storage device;

in response to receiving the first instant message, perform-

ing at the server:

updating on the first storage device, data designated to
be received by the media recording device in a next
synchronization between the server and the media
recording device with the request for the program-
ming event; and

delaying, until the next synchronization between the
server and the media recording device, sending the
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updated data on the first storage device designated to
be received by the media recording device to the
media recording device;

sending an instant message, by the server to the media

recording device, to inform the media recording device
to perform a synchronization with the updated data on
the first storage device;

receiving at the server, from the media recording device, an

initiation of the next synchronization between the server
and the media recording device, the initiation of the next
synchronization being later than the first instant mes-
sage; and

in response to receiving the initiation of the next synchro-

nization between the server and the media recording
device from the media recording device, sending by the
server the data designated to be received by the media
recording device on the first storage device to the media
recording device.

20. The non-transitory computer-readable storage medium
as recited in claim 19, wherein the remote device is any of: a
personal computer, a portable device; or a second server.

21. The non-transitory computer-readable storage medium
as recited in claim 19, wherein the programming event is to
add, delete, or modify any of:

a media content;

a program to record,;

a season pass;

a wishlist; or

a recorded program.

22. The non-transitory computer-readable storage medium
as recited in claim 19, wherein the media recording device is
notified with a second instant message that comprises instruc-
tions that cause the media recording device to open a secure
connection with the server, to use the secure connection for
synchronizing data, and to close the secure connection when
synchronizing data has completed.

23. The non-transitory computer-readable storage medium
as recited in claim 19, wherein the instructions further com-
prise instructions for the server, the remote device, and the
media recording device each to maintain a connection to an
instant message server.

24. The non-transitory computer-readable storage medium
as recited in claim 19, wherein the media recording device is
notified with a second instant message that comprises instruc-
tions that cause the media recording device to use a connec-
tion to an instant message server for synchronizing data.

25. The non-transitory computer-readable storage medium
as recited in claim 23, wherein the instructions further com-
prise instructions for any of the server, the remote device, or
the media recording device to reconnect automatically to the
instant message server whenever the connection to the instant
message server is dropped.

26. The non-transitory computer-readable storage medium
as recited in claim 19, wherein the instructions further com-
prise instructions for the first instant message to be received
via an instant message server and for the media recording
device to be notified with a second instant message sent via
the instant message server.

27. The non-transitory computer-readable storage medium
as recited in claim 23, wherein the instructions further com-
prise instructions for the media recording device to synchro-
nize data using a combination of synchronizing via polling
and synchronizing via instant messages.
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